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FAUCET WATER TREATMENT 
YIU CHAU CHAU 

BACKGROUND AND SUMMARY OF INVENTION 

[0001] The present invention is directed to a water treatment unit, and more 

particularly, to a water treatment unit preferably for mounting on a water faucet or tap including 
a housing for containing water treatment media and a control valve for controlling the unit in 
several modes of operation. 

[0002] Water treatment systems have been employed in the past for the treatment 

of water to remove various impurities and contaminants therefrom. For example, in my U.S. 
Patent No. 6,042,729 a water treatment unit is disclosed which comprises a housing having a 
finely divided metal, such as alloys of copper and zinc, as one water treatment medium which 
is bactericidal and removes contaminants such as chlorine, and a second medium, such as 
activated carbon, for the removal of odors and the like. A valve is also disclosed in my patent 
which upon rotation of the housing containing the treatment media may be operable to anyone 
of several positions including service and backwash positions. 

[0003 J In my U.S. Patent No. 6,254,772 a backwashable filtration system is also 

disclosed which includes a multimedia fluid treatment housing and a valve which is rotatable 
about an elongate axis between several positions including service and backwash positions. 

[0004] It would be advantageous to provide a water treatment unit containing one 

or more water treatment media in which the media might be contained in a housing and an 
operating valve which is associated with the housing and media in order to permit the selection 
of several operating modes, and yet the unit would be sufficiently compact and organized to 
permit it to be mounted directly on the faucet or tap of the user's sink. The present invention 
meets that criteria. 

[0005] In addition to meeting the aforementioned criteria, the present invention 

is capable of operation between a service, spray and stream mode. In the service mode the water 
is treated by at least one if not all of the various water treatment media contained in the unit 
housing after which the water is discharged from the valve of the unit for service use. Moreover, 
the service discharge is preferably adjustable to direct the treated water as desired by the user, 



-2- 



Case 144 P 022 



for example, upwardly to permit drinking the water as one would drink the water from a water 
fountain, or downwardly into a container or the like beneath the faucet. The stream and spray 
modes are useful, for example, for the rinsing of dishes or the washing of fruits and vegetables 
and, in these latter modes, the water will pass through at least one of the water treatment media 
in the housing. 

[0006] Also in the present invention, the valve of the treatment unit may be 

operated in a backflush mode in which water may be directed in the reverse direction through 
at least one of the water treatment media to regenerate that media. The volume of flow through 
the unit may also be sensed to measure the life of the treatment media to signal when it should 
be replaced. 

[0007] In one principal aspect of the present invention, a valve comprises a valve 

housing having an elongate chamber therein, an inlet for fluid on the valve housing 
communicating with the chamber, and first and second discharges on the valve housing 
communicating with the chamber, and the first discharge includes first and second openings for 
discharging the fluid from the valve housing. A stationary member in the chamber has a 
plurality of openings therethrough at least some of which align with the inlet for fluid and the 
first and second openings of the first discharge and the second discharge, and the stationary 
member generally conforms in shape and size to the shape and size of the chamber. A switch 
member is located in the stationary member which is rotatable between spray, stream and service 
positions respectively to direct the fluid to the first opening so that it is discharged from the first 
discharge in the form of a spray when in the spray position, to direct the fluid to the second 
opening so that it is discharged from the first discharge as a stream when in the stream position, 
and to direct the fluid to the second discharge on the valve housing to discharge the fluid as 
service fluid from the valve housing when in the service position. 

[0008] In another principal aspect of the present invention, the stationary member 

comprises a gasket. 

[0009] In still another principal aspect of the present invention, the stationary 

member includes at least one seal thereon which blocks communication between the inlet and 
selected ones of the first and second openings and/or discharges when the switch member is 
rotated between the positions. 
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[0010] In still another principal aspect of the present invention, the chamber, the 

stationary member and the switch member are generally cylindrical in cross-section. 

[001 1] In still another principal aspect of the present invention, the first discharge 

on the valve housing includes a cap overlying the first and second openings, the cap comprises 
a plurality of small openings and at least one large opening spaced from the small openings, and 
wherein the first opening of the first discharge is aligned with the plurality of small openings to 
discharge the fluid from the plurality of small openings of the cap as a spray when the switch 
member is in the spray position, and the second opening of the first discharge is aligned with the 
large opening of the cap to discharge the fluid from the large opening as a stream when the 
switch member is in the stream position. 

[0012] In still another principal aspect of the present invention, the valve housing 

includes a substantially cylindrical portion, and the second discharge on the valve housing is on 
the substantially cylindrical portion and includes a passage which extends for a substantial 
distance around the substantially cylindrical portion. 

[0013] In still another principal aspect of the present invention, a control ring is 

located at the substantially cylindrical portion which covers the passage, the control ring includes 
a port therethrough for discharging the service fluid, and the control ring and port are rotatable 
about the substantially cylindrical portion to selectively direct the discharge of the service fluid. 

[0014] In still another principal aspect of the present invention, an adapter 

mounts the inlet for fluid on the valve housing to the discharge of a faucet. 

[0015] In still another principal aspect of the present invention, a slide member 

is located in the chamber which is movable longitudinally between a first position in which the 
switch member is functional in the spray, stream and service positions, and a second position in 
which the switch member is not functional in the last three mentioned positions. 

[0016] In still another principal aspect of the present invention, the second 

position of the slide member is a backflush position in which the fluid is directed from the inlet 
for fluid on the valve housing to the second opening of the first discharge. 

[0017] In still another principal aspect of the present invention, the slide member 

is in the stationary member and the switch member. 

[0018] In still another principal aspect of the present invention, a water treatment 

unit comprises a treatment housing containing a water treatment medium therein, and the 
aforementioned valve. 
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[0019] In still another principal aspect of the present invention, an adapter mounts 

the inlet for fluid on the valve to the discharge of a faucet. 

[0020] In still another principal aspect of the present invention, the a slide 

member is located in the chamber of the valve and is movable longitudinally between a first 
position in which the switch member is functional in the spray, stream and service positions, and 
a second position in which the fluid passes in the reverse direction through the treatment housing 
and water treatment medium to backflush the medium. 

[0021] In still another principal aspect of the present invention, when the slide 

member is in the second position, the fluid is directed from the inlet for fluid on the valve 
through the treatment housing and in the reverse direction through the water treatment medium 
to the second opening of the first discharge and is discharged therefrom as a stream. 

[0022] In still another principal aspect of the present invention, the treatment 

housing contains at least two distinct water treatment media, and the fluid passes through at least 
one of the media when the switch member is in either of the spray, stream or service positions 
or the slide member is in either of its first or second positions. 

[00231 In still another principal aspect of the present invention, the fluid passes 

through both water treatment media when the switch member is in the service position. 

[0024] In still another principal aspect of the present invention, the water 

treatment media is a finely divided metal particulate and/or charcoal. 

[0025] In still another principal aspect of the present invention, the treatment 

housing includes a projection thereon which extends into the chamber of the valve, and wherein 
the projection includes at least one passage therethrough and/or together with the chamber 
defines at least one passage therearound through which the fluid flows to and/or from the water 
treatment medium in the treatment housing. 

[0026] In still another principal aspect of the present invention, the projection has 

an end opposite the treatment housing, and the end is located in the stationary member and the 
switch member. 

[0027] In still another principal aspect of the present invention, the unit includes 

at least one sensor for sensing the amount of fluid flow through the unit. 

[0028] In still another principal aspect of the present invention, the sensor is 

located in the valve housing. 
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[0029] These and other objects, features and advantages of the present invention 

will be more clearly understood through a consideration of the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] In the course of this description, reference will frequently be made to the 

attached drawings in which: 

[0031] FIG. 1 is an overall perspective view of a preferred embodiment of water 

treatment unit in accordance with the principles of the present invention and as shown mounted 
to a faucet or tap in dot and dash; 

[0032] FIG. 2 is a cross-sectioned, side elevation view of the unit is viewed 

substantially along line 2-2 of FIG. 1 in the service mode; 

[0033] FIG.3 is a exploded, perspective view of the valve of the unit shown in 

FIG. 2 in the service mode; 

[0034] FIG. 4 is a cross-sectioned, side elevation view of the unit similar to that 

shown in FIG. 2, but with the unit in the spray mode; 

[0035] FIG. 5 is an exploded, perspective view of the valve of the unit shown in 

FIG. 4, but in the spray mode; 

[0036] FIG. 5A is a bottom plan view of the valve housing as viewed 

substantially along line 5A-5A in FIG. 5; 

[0037] FIG. 5B is a cross-sectioned, end elevation view of the slide member of 

the valve of the present invention as viewed substantially along line 5B-5B of FIG. 5; 

[0038] FIG. 6 is a cross-sectioned, side elevation view similar to that shown in 

FIGS. 2 and 4, but with the unit in the stream mode; 

[0039] FIG. 7 is an exploded, perspective view of the valve of the unit shown in 

FIG. 6 in the stream mode; 

[0040] FIG. 7A is a bottom plan view of the valve housing as viewed 

substantially along line 7A-7A in FIG. 7; 

[0041] FIG. 7B is a cross-sectioned, end elevation view of the slide member of 

the valve of the present invention as viewed substantially along line 7B-7B of FIG. 7; 

[0042] FIG. 8 is a cross-sectioned, side elevation view similar that shown in 

FIGS. 2, 4 and 6, but with the unit in the backflush mode; 
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[0043] FIG. 9 is an exploded, perspective view of the valve of the unit shown in 

FIG. 8 in the backflush mode; 

[0044] FIG. 9A is a bottom plan view of the valve housing as viewed 

substantially along line 9A-9A in FIG. 9; and 

[0045] FIG. 9B is a cross-sectioned, end elevation view of the slide member of 

the valve of the present invention as viewed substantially along 9B-9B of FIG. 9. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0046] A preferred embodiment of fluid treatment unit, such as a water treatment 

unit 10, is shown in the drawings. The preferred water treatment unit 10 generally comprises 
a treatment assembly 12 and a valve assembly 14, both of which are adapted to be coupled 
together by suitable means to form the overall water treatment unit 10. 

[0047] The treatment assembly 12 comprises an outer housing 16 which is 

preferably molded and includes a generally cylindrical elongate projection 18 which extends 
from one side of the bottom of the housing 16 and into the valve assembly 14 as best seen in 
FIGS. 2, 4, 6 and 8. The projection 18 defines passages for communicating the fluid to be 
treated between the treatment assembly 12 and the valve assembly 14 as will be described later. 
The projection 18 is preferably integrally molded with the housing 16 to form a one piece 
assembly. 

[0048] The inner end of the projection 18 and the bottom of the housing 16 are 

also formed to support a treatment chamber 20 as best seen in FIGS. 2, 4, 6 and 8. The treatment 
chamber 20 generally comprises a lower smaller diameter cylindrical section 22 which is 
supported upon a flange 23 and the inner end of the projection 18, and a larger diameter 
cylindrical upper section 24 which is supported on the upper end of the lower section 22 in the 
upper part of the housing 16. O-rings 25 seal the lower end of the cylindrical section 22 to the 
flange 23 and the upper end of the lower cylindrical section 22 to a flange on the bottom of the 
upper cylindrical section 24. The upper section 24 of the treatment chamber has a bottom wall 
26 which slopes downwardly as seen in FIGS. 2, 4, 6 and 8, and has an opening 28 in its lower 
apex. The upper end of the housing 16 is preferably formed as a cap 30 which may be 
selectively removed from the remainder of the housing to expose the water treatment assembly 
on the inside of the housing for service and replenishment. The cap 30 also preferably includes 
spaced vanes 32 which extend downwardly into the housing to hold the upper section 24 of the 
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treatment chamber 20 down during operation and permit the water which has been at least 
partially treated in the treatment chamber to pass through a fine mesh filter 35 and between the 
vanes and down the outside of the upper section 24 as seen in FIGS. 2, 4 and 6 or upwardly 
during backwash as seen in FIG. 8. 

[0049] The treatment chamber 20 also includes a fine mesh filter 34 at the bottom 

of the lower section 22. The fine mesh filter 34 restrains extremely small particles of solid 
contaminates prior to initial treatment by the various filter media, and also provides a base upon 
which a particulate water treatment media 36 in the water treatment chamber 20 can rest when 
the system is shut off or when the system is being backflushed as seen in FIG. 8. The particulate 
medium 36 is preferably a finely divided metal, such as alloys of copper and zinc, as disclosed 
for example in my U.S. Patent No. 6,042,729. This medium has the advantage that it removes 
chlorine as well as being a bacteriacide, and may be initially washed and suspended as discussed 
in my aforementioned U.S. Patent No. 6,042,729 and as shown in FIGS. 2, 4 and 6 herein upon 
the commencement of water flow. 

[0050] A second treatment medium preferably comprises a cylinder block of 

activated carbon which is also positioned in the treatment assembly 12. This cylindrical 
activated carbon block 38 is slipped over the somewhat smaller diameter lower section 22 of the 
treatment chamber 20, and is supported in spaced relationship from the walls of lower section 
22 by a plurality of vertically extending ribs 40 on the lower section 22. The ribs 40 thereby 
define vertical channels 42 through which the water may flow after passage through the carbon 
block filter 38 and as shown in FIG. 2. The outer diameter of the carbon block filter 38 is also 
smaller than the inner diameter of the housing 1 6 to define a channel 44 through which the water 
may flow during the several procedures. The carbon block filter 38 is preferably supported upon 
a gasket 46 which rests upon a suitable flange 47 at the bottom of the housing and, in turn, the 
upper end of the carbon block filter 38 supports the outer perimeter of the upper section 24 of 
the treatment chamber 20 on a gasket 48. 

[0051] The valve assembly 14 comprises a valve housing 50 having a recess 52 

in the top thereof which contains an adapter 54 for mounting the valve assembly 14 on a 
discharge of a faucet or tap F as best seen in FIGS. 2, 4, 6 and 8. The recess 52 includes an inlet 
opening 56 on the valve housing which communicates with a chamber 58 in the valve housing. 
The chamber 58 is generally cylindrical in cross-section and extends from one end of the valve 
housing 50 to the other. 
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[0052] A bottom directed discharge 60 is also provided on the valve housing 50. 

The bottom directed discharge 60 includes several openings which communicate with the 
chamber 58 to discharge fluid from the housing and chamber. As best seen in FIGS. 5 A, 7A and 
9A, one opening 62 preferably is at the outer edge of the bottom directed discharge 60. Two 
more openings 63 and 64 are positioned toward the interior and toward the center of the bottom 
directed discharge, 60 and within a generally circular partition wall 66, also as best seen in FIGS. 
5A, 7A and 9A. 

[0053] The bottom directed discharge 60 also preferably includes a cap 68 which 

covers the bottom directed discharge and is fixed to the valve housing 50 by suitable means, such 
as a screw (not shown) which extends through a hole 69 in the cap and is received in a female 
socket 70 on the housing. The cap 68 also includes a pattern of a plurality of small holes 72 and 
a pattern of a plurality of slots 74 arranged in a generally circular pattern within the small hole 
pattern 72. The partition wall 66 is sized and shaped to be positioned between the small hole 
pattern 72 and the slot pattern 74 when the cap 68 is assembled to the valve housing 50 bottom 
directed discharge 60. Thus, the partition wall 66 prevents the discharge from opening 62 from 
passing through the slot pattern 74, and directs it to the small hole spray pattern 72. Conversely, 
the partition wall 66 prevents the discharges from either opening 63 or 64 from passing through 
the small hole spray pattern 72, and restricts the discharges from openings 63 or 64 to passage 
through the slot pattern 74. 

[0054] A second fluid discharge generally 76, as best seen in FIGS. 3, 5, 7 and 

9, is located on a generally cylindrical extension portion 78 of the valve housing 50. The second 
fluid discharge 76 also communicates with the chamber 58 in the valve housing 50 and includes 
an opening 80 which preferably communicates with a generally annular passage 82 about the 
circumference of the cylindrical portion 78. Annular grooves 83 also straddle the annular 
passage 82 and the grooves 83 contain O-rings 84 for sealing the annular passage 82 against 
leakage laterally along the length of the cylindrical portion 78. 

[0055] The chamber 58 is open at each of its ends 86 and 88 to receive the 

treatment housing projection 18 into the chamber 58 from the left through end 86 as best seen 
in FIGS. 2, 4, 6 and 8, and to receive other components of the valve into the chamber 58 from 
the right through end 88 as will be described in further detail to follow. 

[0056] Two components of the preferred embodiment of the valve assembly 1 4 

of the present invention are positioned over the cylindrical portion 78. 
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[0057] One such component is a service control ring 90 which has a port 92 

therein. The service control ring 90 is positioned in overlying relationship to the annular passage 
82 and O-rings 84, and may preferably be rotated 360° about the cylindrical portion 78. When 
the valve is in the service position, water floods the annular passage 82 from the opening 80, and 
is directionally selectively discharged through the port 92 because of the rotatability of the 
central ring 90. This permits selective directional discharge of the service fluid, for example in 
an upward direction to be consumed as in a water fountain or directly downwardly to fill a glass 
or other container. 

[0058] The other component which fits over the end of the cylindrical portion 78 

after the service control ring 90 has been installed is a position indicator ring 94. The position 
indicator ring 94 has a pair of fixed lugs 96 which are positioned to fit into a slot 98 on the end 
of the cylindrical portion 78 to keep the indicator ring from rotating. The fixed position 
indicator ring 94 also contains a suitable reference pointer 99 thereon for indicating which 
position the valve has been switched to as will be described in further detail to follow. 

[0059] A generally cylindrical stationary member 1 00 is located in the chamber 

58. The stationary member is preferably formed of a relatively resilient material and takes the 
form of a gasket. The gasket 100 generally conforms to the size and shape of the wall of the 
chamber 58, and is preferably generally arcuate, as best seen in FIGS. 3,5,7 and 9. This arcuate 
somewhat flexible form and quality facilitates the insertion and positioning of the gasket 100 in 
the chamber 58. 

[0060] The gasket 100 has a plurality of ports 101, 102, 103, 104 and 105 

extending through the thickness of the gasket. Each of the ports is surrounded by a suitable 
raised seal 106, for example as shown on port 101. The gasket 100 also includes a plurality of 
blind seals 108, 109, 1 10, 111 and 1 12 which do not open through the thickness of the gasket 
100. Each of the blind seals is also surrounded by a raised seal 1 13, as shown for example on 
blind seal 108. 

[0061] When the gasket 1 00 has been properly positioned in the chamber 58 of 

the valve housing 50, port 104 will be positioned in alignment with the inlet opening 56 on the 
valve housing to permit passage of the fluid through the inlet 56 and the port 104 in the 
stationary gasket 100, and on to the appropriate port in another component of the valve of the 
present invention as will be described to follow. The other ports 1 0 1 , 1 02, 1 03 and 1 05 will also 
be aligned either with other ports, water zones or blocking zones on other components of the 
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valve which will also be described to follow. Finally, the blind seals 108, 109, 1 10, 1 1 1 and 1 12 
may or may not be aligned with given ports on other components of the valve at any given time 
as will be as described to follow. When a blind seal is aligned with a port on another component, 
it will block flow through that port. 

[0062] Following the insertion and positioning of the stationary gasket 1 00 in the 

chamber 58 of the valve housing 50, a spring 1 14 is next installed in the chamber 58 until the 
left end of the spring as viewed in the drawings comes to bear against a shoulder 1 16 on the 
valve housing 50 toward the far left end of the chamber 58, as best seen in FIGS. 2, 4, 6 and 8. 

[0063] A slide member 118 is next inserted into the chamber 58 and the 

stationary gasket 100 until the slide member contacts the spring 1 14. The slide member 118 
includes an annular collar 120 which extends about the left end of the slide member 118 as 
viewed in the drawings. A cylindrical sleeve 122, the external diameter of which is smaller than 
the internal diameter of the annular collar 120, extends from the collar and forms an annular 
chamber 124 between the sleeve and the collar. The annular chamber 124 provides two 
functions. One function is to receive and anchor the right end of the spring 1 14 as seen in FIGS. 
2, 4, 6 and 8. The other function is to act as a flow chamber through, into or past the annular 
collar 120 depending upon the mode of operation to which the valve assembly 14 has been set. 
For the latter flow purposes, the annular chamber 124 is open to the rear by arcuate slots 126, 
as seen in FIGS. 5B, 7B and 9B. Thus, fluid is capable of flow through the arcuate slots 126 to 
an annular water zone 128 on the external surface of the slide member 118 and to the right of 
the annular collar 120 as viewed in the drawing. The annular water zone 128 is defined on the 
left as viewed in the drawings by the arcuate slots 126 and on the right by a pair of O-rings 129 
and 130 which define a blocking zone 131 between the O-rings. 

[0064] Returning to the construction of the left end of the slide member 1 1 8 as 

viewed in the drawings, a chamber 132 is also defined in the slide member 118 inside the 
cylindrical sleeve 122, as best seen in FIGS. 5B, 7B and 9B. The chamber 132 extends from the 
left end of the slide member 1 18 into the slide member beyond the O-rings 129 and 130 and 
blocking zone 13 1 at which point the rear of the chamber 132 is open by a notched opening 134 
to a water zone 136 on the exterior of the slide member. Ports 138 and 140 also open through 
the annular collar 120 to the annular chamber 124, as best seen in FIGS. 3, 5, 5B, 7, 7B, 9 and 
9B. 
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[0065] As previously mentioned, the notched opening 134 opens to the water 

zone 136 on the slide member 118. The water zone 136 is defined by the blocking zone 131 and 
its O-rings 129 and 130 to the left as viewed in the drawing, and by a blocking zone 142 and its 
O-rings 143 and 144 to the right of the water zone 136 as viewed in the drawing. 

[0066] The remainder of the right end of the slide member 118, as viewed in 

FIGS. 2, 4, 6 and 8, defines a chamber 146 with an elongate slot 148 which opens to the chamber 
146. An opening 1 50 in the water zone 136 includes a diaphragm 1 52 responsive to the pressure 
in the water zone 136 to actuate a sensor 154 in the chamber 146. The chamber 146 itself does 
not contain fluid during any of the operating modes, but merely provides a housing for sensors. 

[0067] When the valve is either in the service, spray or stream modes, i.e. 

whenever water is passing through either the particulate metal medium 36 alone or also through 
the carbon block filter 38, the diaphragm 152 will be depressed to actuate the sensor 154 and 
thereby measure the flow volume that has passed through the water treatment housing 16 to 
indicate via an indicator light (not shown) through the end of the slide member 1 1 8 that it is time 
to replace the metal particulate medium 36 and the carbon block filter 38. 

[0068] The chamber 146 also contains a second mechanical sensor 156 which 

rides in the slot 148 and which is actuated, as shown in FIG. 2, when the valve is in the service 
mode by a cam surface 157. The cam surface 157 only contacts the mechanical sensor 156 when 
the rotatable switch 1 60 is in the service mode. Otherwise the cam surface 157 retracts from the 
sensor 156 in the spray and stream modes. The service life of the metal particulate medium 36 
may typically be 2000 hr. whereas the service life of the carbon block filter may typically be 200 
hr. Accordingly, this combination of sensors 1 54 and 156 will indicate when the medium which 
is the earliest to be exhausted requires replacement of the media. In addition, batteries or the like 
159 may be included in the chamber 146 as needed to power the sensors or any indicator lights 
that may be present. 

[0069] To complete the slide member 118, the right end of the chamber 146 is 

capped with a disc 158 to provide a push button surface for slidably moving the slide member. 
The disc 158 may be light transmitting, for example, where an indicator light (not shown) is 
included to show the length of time of operation and indicate that treatment media replacement 
is needed. 

[0070] The last principal component of the valve assembly 14 is a rotatable 

switch member 160. The rotatable switch member 160 comprises a generally cylindrical 
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elongate tube 162 which is positioned to extend over the slide member 118 until its left end, as 
viewed in FIGS. 2, 4, 6 and 8, abuts the right end of the annular collar 1 20. The exterior surface 
of the elongate tube 162 is positioned within the stationary gasket 100 and through the area 
labeled as "switch and slide" in FIGS. 2, 4, 6 and 8, and the elongate tube is rotatable relative 
to that gasket. An O-ring 164 encircles the elongate tube 162 and seals the tube against flow of 
fluid to the right of the O-ring 164 as viewed in the drawings. The elongate tube 162 also 
includes a pair of ports 1 66 and 1 68 spaced along the length of the tube as best viewed in FIGS. 
3, 5, 7 and 9. 

[0071] The elongate tube 162 also includes an arcuate recess 170 on its exterior 

surface having three indents, 171, 172 and 173 spaced along its length. A spring loaded detent 
174 is positioned through an opening 176 in the valve housing 50, as best seen in FIGS. 5A, 7A 
and 9A, an opening 178 in the stationary gasket 100, as best seen in FIGS. 3, 5, 7 and 9, and into 
the arcuate recess 170. Depending upon the position of rotation of the rotatable switch 160 
between the service, spray or stream positions, the detent 174 will enter one of the indents 171, 
172 or 173 to restrain the rotatable switch against rotation when the switch is in one of the 
operating positions and to indicate when the switch has been positioned in one of its positions. 

[0072] The rotatable switch 160 also includes an enlarged head 1 80 at its right 

end as viewed in the drawings. The enlarged head 180 preferably has an external diameter 
which is approximately the same as the external diameter of the indicator ring 94 and the service 
control ring 90 as seen in FIGS. 2, 4, 6 and 8. The external surface of the head 180 preferably 
includes indicia 1 82 as to the mode of operation, i.e. "stream", "spray" or "service". The indicia 
182 are adapted to align with the fixed pointer 99 on the stationary indicator ring to exhibit the 
mode of operation of the valve as the rotatable switch 160 is rotated between its several 
operating positions. To facilitate such rotation, a pair of wings 184 are also preferably molded 
onto the head 180. 

[0073] With particular reference to FIGS. 3, 5, 7 and 9 and the stationary gasket 

100, it will be seen that a portion of the stationary gasket 100 overlies both the rotatable switch 
and the slide member, and the remainder of the gasket 1 00 overlies only the slide member when 
the valve has been fully assembled. 

[0074] As previously discussed, the interface between the treatment housing 1 6 

and the valve housing 50 is the projection 18, as viewed in FIGS. 2, 4, 6 and 8, which functions 
to at least in part couple the valve housing 50 to the treatment housing 16, and also to provide 
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passages for the fluid to flow to and from the valve housing and water treatment media in the 
treatment housing. As previously mentioned, the projection 18 is preferably formed as an 
integral part of the treatment housing 1 6, such as by molding. The proj ection 1 8 includes a pair 
of passages 186 and 188 within its confines. A passage 190 is also defined between the outer 
surface of the projection 18 and the inner surface of the valve housing 50 as best seen in FIGS. 
2, 4, 6 and 8. The left end of passage 186 communicates with the channel 42 between the lower 
section 22 of the treatment unit and the carbon block filter 38, and the right end of passage 186 
communicates to chamber 132 in the slide member 1 18. The passage 1 88 communicates by way 
of an opening 192 to the fine filter 34 and bottom side of the lower water treating section 22. 
Water passes to the opening 192 from an annular passage 194 between the outer surface of the 
projection 1 8 and the inner surface of the valve housing 50, and defined between the O-rings 
196. Finally, the passage 1 90 about the exterior of the projection 1 8 communicates between the 
channel 44 between the treatment housing 16 and the carbon block filter 38 to either the 
openings 62 or 63 in the bottom directed discharge 60, depending upon whether the valve is set 
for the spray or stream modes. 

[0075] A description of the operation of the water treatment unit of the preferred 

embodiments of the present invention follows for each of its service, spray, stream and backflush 
modes. 

The Service Mode 

[0076] With particular reference to FIGS. 1 , 2 and 3, in order to initiate operation 

in the service mode, the head 180 of the rotatable switch 160 is rotated as shown in FIG. 1 so 
that the "service" indicia 182 is aligned with the position indicator ring 94 and its pointer 99. 
In this mode, as well as in the spray and stream modes, the slide member 118 will be biased to 
the right as viewed in the drawings by spring 1 14 so that the disc 158 is positioned at its furthest 
right, and preferably flush with the end of the head 1 80 of the rotatable switch 1 60. Also when 
the rotatable switch 160 has been rotated to the service mode, the spring loaded detent 174 will 
snap into the indent 173 to indicate when the rotatable switch is correctly positioned and to hold 
it in the service mode. 

[0077] When the rotatable switch 1 60 has been positioned in the service mode, 

fluid from the faucet F will pass through the adapter 54 and inlet opening 56 on the valve 
housing 50 as indicated by the arrow a in FIG. 3 . From there the fluid will pass through the port 
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104 on the stationary gasket 100 as indicated by the arrow b, the port 138 on the annular collar 
120 of the slide member 1 18 as indicated by the arrow c, from the chamber 132 in the slide 
member 1 1 8, as indicated by the arrow d, through the annular passage 1 94 between O-rings 1 96 
and through the opening 192 in the projection 18, and through the passage 188 of the projection 
18 as viewed in FIG. 2 and as indicated by the arrow e, and into the bottom of the treatment 
housing 16 as viewed in FIG. 2. 

[0078] Once in the treatment housing, the fluid will flow upwardly through the 

fine filter 34 where larger particulate contaminants will be captured. The fluid will then lift and 
agitate the metal particulate treatment medium 36 from the lower section 22 through the opening 
28 into the upper section 24. This initial medium flow will flush and regenerate the metal 
particulate treatment medium 36 as described in my U.S. Patent No. 6,042,729. After the water 
has been treated by and passes the particulate treatment medium 36, it will pass through the fine 
mesh filter 35 and then flow between the vanes 32 at the top of the treatment housing 16 down 
through the channel between the housing and the upper section 24 and into the channel 44. The 
water will then pass through the carbon block filter 38, through the channel 42 and between the 
vertical ribs 40 and out through the passage 186 in the projection 18. 

[0079] From the passage 186, the liquid flows out of the right end of the 

projection 1 8 as viewed in FIG. 2 and into chamber 1 32 and then out through notch 134 into the 
water zone 136 of the slide member 1 1 8 as indicated by the arrow f in FIG. 3. When the fluid 
is in the water zone 136, it will exert pressure on the diaphragm 152 in opening 150 to actuate 
the sensor 154 which counts the amount of time and/or volume of flow in which the treatment 
assembly has been operated in the service mode. The fluid in water zone 136 will then flow 
from port 166 in the rotatable switch 160 as indicated by the arrow g in FIG. 3, and then through 
the port 101 in the stationary gasket 100, as indicated by the arrow h. From the port 101 in the 
stationary gasket 100, the fluid will then flow from the opening 80 in the cylindrical portion 78 
of the valve housing 50, and into the annular passage 82 from where it will be discharged from 
port 92 in the service control ring 90. As previously mentioned, the service control ring 90 may 
be rotated preferably 360 ° to any one of a wide number of positions so that the service fluid may 
be directed in any one of a number of desired directions, including upwardly in the fashion of 
a water fountain, or downwardly to fill a container beneath the treatment assembly 12. 
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[0080] When the rotatable switch 1 60 is in the service mode, the blind seal 1 10 

on the stationary gasket 100 will block port 168 on the rotatable switch 160, and the blind seal 
1 1 1 on the stationary gasket 100 will block port 140 on the slide member 118. 

[0081] Also when the rotatable switch 1 60 is in the service mode, the cam surface 

157 on the rotatable switch will contact the mechanical sensor 156 to energize it. This occurs 
only during the service mode. When the mechanical sensor 1 56 is energized, it will measure the 
time and/or volume flow through the carbon block filter 38 to provide an indication when the 
life of the carbon block filter has been reached. As will be discussed to follow, flow only occurs 
through the carbon block filter in the service mode. 

The Spray Mode 

[0082] With particular reference to FIGS 4, 5, 5 A and 5B, in order to initiate 

operation in the spray mode, the head 1 80 of the rotatable switch 1 60 is rotated counterclockwise 
as viewed from the right in the drawings from the service mode to the spray mode and so that 
the "spray" indicia 1 82 will be aligned with the pointer 99 on the position indicator ring 94. Also 
when the rotatable switch 160 has been rotated to the spray mode, the spring loaded detent 174 
will snap into the indent 172 to indicate when the rotatable switch is correctly positioned and to 
hold it in the spray mode. 

[0083] When the rotatable switch 1 60 has been positioned in the spray mode, the 

fluid will pass from the faucet F, through the adapter 54 and the inlet opening 56 in the valve 
housing 50 and the port 104 in the stationary gasket 100 as indicated by arrows a and b 
respectively in FIG. 5. 

[0084] From the port 1 04 in the stationary gasket 1 00, the fluid will flow through 

the port 1 3 8 in the annular collar 1 20 of the slide valve 1 1 8 , as indicated by the arrow c in FIGS . 
5 and 5B, and into chamber 132 in the slide member 118. The fluid will then flow from the 
chamber 1 32, as indicated by the arrow d, through the annular passage 1 94 between O-rings 1 96, 
through the port 192 in the projection 18 and through the passage 188 as shown by the arrow e 
and to the bottom of the treatment chamber 20. From there, the fluid will again flow upwardly 
through the fine filter 34 where larger particulate contaminants will be captured. The fluid will 
then lift the particulate metal treatment medium 36, as previously described with respect to the 
service mode, into the upper section 24 where it will be treated. From there the fluid will pass 
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through the fine mesh filter 35 and then flow past the vanes 32 downwardly between the upper 
section 24 and the treatment housing 16, and downwardly through channel 44, but this time 
bypassing the carbon block filter 38 because the passage 186 in the projection 18 has been 
blocked in the valve housing 50 by the blind seal 108 which has covered port 1 66 in the rotatable 
switch 1 60. After bypassing the carbon block filter, the fluid flows out of the treatment chamber 
20 through passage 190 between the exterior of the projection 1 8 and the inner wall of the valve 
housing 50, through the annular chamber 124 of the slide member 1 1 8 as indicated by the arrow 
f, and out through the arcuate slots 126 at the back of the chamber 124, and into the annular 
water zone 128 as indicated by the arrow g. From there the fluid flows from the annular water 
zone 128 through the port 168 on the rotatable switch 160, as indicated by the arrow h, through 
the port 102 on the stationary gasket 100 as indicated by the arrow i, and through the opening 
62 on the bottom directed discharge 60, as indicated by the arrow j in FIG. 5A. Due to the 
partition wall 66 in the bottom directed discharge 60, fluid flow from opening 62 will be 
restricted to the outer portion of the bottom directed discharge 60 so as to flow through the small 
hole pattern 72 in the cap 68 to be discharged from the unit as a spray as shown in FIG. 5. 

[0085] When the rotatable switch 160 is in the spray mode, as previously 

mentioned the blind seal 108 on the stationary gasket 100 will block port 166 on the rotatable 
switch 160, and the blind seal 1 1 1 also on the stationary gasket 100 will block port 140 on the 
slide member 118. 

[0086] Although flow does not take place through the water zone 1 36 on the slide 

member 1 18 in the spray mode, the water zone 136 is filled with water at the pressure of the 
system up to port 166 which is blocked by the blind seal 108. Accordingly, the diaphragm 152 
in the opening 150 will actuate the sensor 154 to measure the amount of usage of the particulate 
treatment medium 36 which is in use during the spray mode. However, the cam surface 1 57 will 
be rotated out of contact with the mechanical sensor 156 to deactivate that sensor which only 
functions during the service mode to measure the amount of usage of the carbon block filter 38. 
The latter filter is bypassed and not used during the spray mode. 

The Stream Mode 

[0087] With particular reference to FIGS. 6, 7, 7A and 7B, in order to initiate the 

stream mode, the head 180 of the rotatable switch 160 is rotated one further position in the 
counterclockwise direction as viewed from the right in the drawings from the spray mode to the 
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stream mode so that the "stream" indicia 182 will be aligned with the pointer 99 on the position 
indicator ring 94. Also when the rotatable switch 160 has been rotated to the stream mode, the 
spring loaded detent 174 will snap into the indent 171 to indicate when the rotatable switch is 
correctly positioned and to hold it in the stream mode. 

[0088] When the rotatable switch 160 has been positioned in the stream mode, 

the fluid from the faucet F will now pass the adapter 54 and enter the inlet opening 56 in the 
valve housing 50 as shown by the arrow a. From the inlet opening 56, the fluid will pass through 
the port 104 on the stationary gasket 100 as indicated by the arrow b, and will enter the port 138 
on the annular collar 120 of the slide member 1 1 8 as indicated by the arrow c. From the port 138 
the fluid will enter the chamber 132 of the slide member 118 and will pass from that chamber 
as indicated by the arrow d through the annular passage 194 between O-rings 196, through the 
opening 192 and through the passage 188 of the projection 18, and into the bottom of the 
treatment housing 16 as indicated by the arrow e. 

[0089] Again, the fluid will flow upwardly through the fine filter 34 and will lift 

the particulate treatment medium 36, as previously described with respect to the service mode, 
from the lower section 22 to the upper section 24 through the opening 28, where the fluid will 
be treated by the particulate treatment medium 36 in the upper section 24. From there the fluid 
will pass through the fine mesh filter 35 and then flow past the vanes 32, flow downwardly 
between the upper section 24 and the treatment housing 16, and through the channel 44 again 
in bypassing relationship to the carbon block filter 38 because the passage 1 86 in the projection 
1 8 has been blocked in the valve housing 50 by the blind seal 109 which has covered port 166 
in the rotatable switch 160. 

[0090] From the housing 1 6, the fluid will flow through the passage 1 90 between 

the exterior of the projection 1 8 and the interior of the valve housing 50 and its chamber 58. The 
fluid will continue into the annular chamber 124 as indicated by the arrow f in the slide member 
1 1 8, and through the arcuate slots 126 at the rear of that chamber into the annular water zone 128 
as indicated by the arrow g. 

[0091] Again, the fluid will flow from the annular water zone 128 through the 

port 168 as shown by the arrow h. Thus far, the fluid flow in the stream mode is substantially 
identical to the flow in the previously described spray mode. However, instead of the fluid 
flowing from port 168 through the port 102 in the stationary gasket 100 as it did in the spray 
mode, the fluid will now flow through port 1 03 in the stationary gasket as indicated by the arrow 
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i due to the further indexed rotation of the rotatable switch 1 60. The fluid will then flow through 
the port 63 in the bottom directed discharge 60 to the interior of the partition wall 66 as indicated 
by the arrow j to then pass through the slot pattern 74 on the cap 68, as indicated by the arrow 
k, to issue from the valve housing 50 as a stream due to the slotted construction of the slot 
pattern 74. 

[0092] When the rotatable switch 160 is in the stream mode, as previously 

mentioned the blind seal 109 on the stationary gasket 100 will block port 166 on the rotatable 
switch 160, and the blind seal 1 1 1 on the stationary gasket 100 will block port 140 on the slide 
member 118. 

[0093] Again, as in the spray mode, although flow does not take place through 

the water zone 136 on the slide member 1 18 in the stream mode, the water zone 136 is filled 
with water at the pressure of the system up to the port 166 which is blocked by the blind seal 
109. Accordingly, the diaphragm 1 52 in the opening 1 50 will actuate the sensor 1 54 to measure 
the amount of usage of the particulate treatment medium 36 which is in use during the stream 
mode. However, the cam surface 157 will be rotated out of contact with the mechanical sensor 
156 to deactivate the sensor, as it was in the spray mode, because that sensor only functions 
during the service mode to measure the amount of usage of the carbon block filter 38. The latter 
filter is bypassed and not used during the stream mode. 

The Backflush Mode 

[0094] With particular reference to FIGS. 8, 9, 9A and 9B, backflush is simply 

initiated by digitally pushing disc 158 into the head 180 of the rotatable switch 160, as shown 
by the arrow in FIG. 8, to move the slide valve 1 18 to the left against the force of spring 1 14. 
The slide valve 1 1 8 is then manually held in this position for the amount of time desired to 
complete the backflush operation. This will typically be when the dirty backflush which 
discharges from the valve housing 50 becomes clear. 

[0095] When the slide valve 1 18 is moved to the left as shown in the drawings 

against the force of spring 1 14, fluid will enter from the faucet F through the adapter 54 and will 
pass into the inlet 56 on the valve housing 50 as shown by the arrow a. From the inlet 56, the 
fluid will again pass through the port 1 04 on the stationary gasket 1 00 as shown by the arrow b. 
However, because the slide valve 118 has now been displaced to the left, the port 138 has also 
been displaced to the left and the annular water zone 1 28 is now aligned with the port 1 04 on the 
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stationary gasket 1 00. Accordingly, the fluid will pass from the port 1 04 on the stationary gasket 
100 to the annular water zone 128 as shown by the arrow c, and from there will reversely flow 
through the arcuate slots 126 and into the chamber 124 from where it will pass longitudinally, 
as shown by the arrow d, through the passage 190 between the exterior of the projection 18 and 
the inner wall of the valve housing 50 and its chamber 58 as seen in FIG. 8. 

[0096] From the passage 190, the fluid will flow into the treatment housing 16 

as indicated by the arrow e and upwardly through the channel 44 around the carbon block filter 
38, past the channel between the upper section 24 and inner wall of the treatment chamber 20, 
through the vanes 32, and downwardly through the fine mesh filter 35, the upper section 24 and 
lower section 22 of the treatment chamber 20. This flow pattern will cause all of the particulate 
treatment medium 36 to reside in the lower section 22, as shown in FIG. 8, and will reversely 
flush the impurities that have collected on the particulate treatment medium 36 from the medium 
and down through the fine filter 34 while at the same time removing any containments which 
may have previously collected on the fine filter 34. 

[0097] The fluid will then flow from the bottom of the treatment housing 1 6 in 

the direction of arrow f into passage 188 in the projection 18 and out through its opening 192, 
and into the chamber 1 32 in the slide valve 1 1 8 as shown by the arrow g. From the chamber 132 
in the slide member 1 1 8, the fluid will pass through the port 140 as shown by the arrow h, the 
port 105 in the stationary gasket 100 as shown by the arrow i and the opening 64 in the bottom 
directed discharge 60 and within the partition wall 66 as shown by the arrow j. From there, the 
dirty fluid is discharged from the bottom directed discharge 60 through the slot pattern 74 as 
shown by the arrow k. 

[0098] When it is desired to discontinue backflushing, all that need be done is to 

relieve the force on the disc 158. This will permit the spring 1 14 to return the slide member 118 
to the right as viewed in the drawing and to its unretracted position as shown in FIGS. 2, 4 or 6. 
When the slide member 1 1 8 has been returned to its unretracted position, the valve assembly 14 
will resume whatever mode its rotatable switch 160 was previously set to, i.e. the service, spray 
or stream mode. In this regard, the setting of the rotatable switch 160 in any one of its three 
aforementioned modes is not relevant during the backflush mode and plays no role in backflush. 
The rotatable switch 160 may be in any mode setting during backflush. 

[0099] When the slide member 1 1 8 has been displaced to the left in the backflush 

mode, the blind seal 112 on the stationary gasket 100 will block the port 138 on the slide 
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member, port 1 66 will be blocked by the blocking zone 142 and port 1 68 will be blocked by the 
blocking zone 131. 

[0100] From the foregoing it will be appreciated that a water treatment unit in 

accordance with the present invention contains one or more water treatment media and an 
operating valve permits the selection of several operating modes, and yet the unit is sufficiently 
compact to permit it to be mounted directly on the faucet or tap of the user's sink. The treatment 
unit of the present invention is capable of operation between a service, spray and stream mode. 
In the service mode the water is treated by at least one if not all of the various water treatment 
media contained in the unit housing after which the water is discharged from the valve of the unit 
for service use. Moreover, the service discharge may be adjusted to direct the treated water as 
desired by the user, for example, upwardly to permit drinking the water as one would drink the 
water from a water fountain or downwardly into a container or the like beneath the faucet. The 
stream and spray modes are useful, for example, for the rinsing of dishes or the washing of fruits 
and vegetables and, in these latter modes, the water will pass through at least one of the water 
treatment media in the unit housing. Also in the present invention, the valve of the treatment 
unit may be operated in a backflush mode in which water may be directed in the reverse 
direction through at least one of the water treatment media to regenerate that media. The volume 
of flow through the unit may also be sensed to measure the life of the treatment media to signal 
when they should be replaced. 

[0101] It will be understood that the preferred embodiment of the present 

invention which has been described is merely illustrative of the principles of the present 
invention. Numerous modifications may be made by those skilled in the art without departing 
from the true spirit and scope of the invention. 



